Thermostable aminoacylase from Bacillus stearothermophilus: significance of the metal center for catalysis and protein stability.
A thermostable aminoacylase (N-acylamino acid amidohydrolase, EC 3.5.1.14) from Bacillus stearothermophilus was overexpressed in E. coli and characterized with respect to metal content, metal dependence, heat stability, and quaternary structure. Like other enzymes of the aminoacylase family, native aminoacylase contains one Zn2+ ion per subunit. Several other transition metal ions (Co2+, Mn2+ and Cd2+) also sustain aminoacylase activity toward N-acetyl L-alanine with Cd2+ giving the highest turnover number. The stability constants of the respective metal complexes were estimated by activity measurements in metal buffer systems. Co2+ also acts as an activator mainly by lowering the Km for the substrate. These data and CD spectra obtained with the native and the metal-free enzyme suggest a predominantly structural role for the intrinsic metal ion of thermostable aminoacylase. In contrast to previous reports the enzyme behaved as a dimer in analytical gel filtration.